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(54) Laser marking system and method 

(57) A laser beam (4) output from an LD (1) is trans- 
mitted over a fiber (2) and is output to an emission sec- 
tion (3). The laser beam (4) is converged, by a lens (5), 
to a beam spot substantially equal in size with the core 
diameter of the fiber (2), and the thus-converged laser 
beam is radiated onto a workpiece (7). An moving ele- 
ment (8) having an emission section (3) is moved under 
the control of an NC control circuit (15), thus making a 
mark on the surface of the workpiece (7) in accordance 
with the input instruction or marking pattern entered 
from external equipment (1 4). In the case of an increase 
in the temperature of the heat developing in the LD1 , a 
Peltier control circuit (11) absorbs the heat of the LD1 
through use of a Peltier element (10), and the thus- 
absorbed heat is radiated to the outside by way of the 
surface of a fin (16). 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a laser 
marking system and method in which a mark is made 
on the surface of a workpiece by means of vaporizing or 
burning the surface of the workpiece through exposure 
to a laser beam. 

2. Description of the Related Art 

[0002] In a commonly- known laser marking system, 
a workpiece made of resin, paper, or plastic of black or 
similar color is marked with; for example, a product lot 
number, a model name, a character, or a pattern, by 
means of vaporizing or burning the surface of the work- 
piece through exposure to a laser beam. 
[0003] FIG. 3 is an illustration schematically show- 
ing a known laser marking system 200. As shown in 
FIG. 3, the laser marking system 200 employs a Yttrium 
Aluminum Garnet (YAG) laser 20 as a laser light source. 
A laser beam 21 output from the YAG laser 20 is colli- 
mated by means of a collimator lens 22. The thus-colli- 
mated laser beam 23 is deflected for scanning in the X- 
axis direction by means of a scanner 24 and a mirror 25 
attached to the scanner 24. A laser beam 26 which has 
been deflected for scanning in the x-axis direction is fur- 
ther deflected for scanning in the Y-axis direction by 
means of another scanner 27 and a mirror 28 attached 
to the scanner 27. A laser beam 29 which has been 
deflected for scanning in both X-axis and Y-axis direc- 
tions is converged and radiated onto a workpiece 30 by 
means of an FG lens (a lens for producing an image 
whose length is proportional to an incident angle 6 of 
light as well as to a focal length F of a lens), thus mark- 
ing the workpiece 30. 

[0004] A cooler 32 is attached to the YAG laser 20 
for cooling purposes, and a power supply 34 supplies 
power to the YAG laser 20 for causing the YAG laser 20 
to oscillate. A controller 33 controls oscillation of the 
YAG laser 20 and scanning operations of the scanners 
24 and 27. The controller 33 marks a character or a pat- 
tern on the workpiece 30 by means of changing the 
angle at which the laser beam 29 enters the FG lens 31 , 
through use of the scanners 24 and 27, as well as by 
means of changing a target position of the laser beam 
29 on the workpiece 30. 

[0005] Radiating the laser beam 22 output from the 
YAG laser 21 onto an arbitrary position on the work- 
piece 30 involves complicated control of the optical axes 
of the collimator lens 22, the mirror 23, the mirror 25, 
and the FG lens 31. Further, even after adjustment, the 
optical axis of the optical system may become offset 
because of vibrations experienced during transporta- 
tion. Each time the optical axis of an optical component 



becomes offset, the optical axis must be adjusted again, 
thus imposing a heavy burden on the user. 
[0006] In view of emphasis on environmental 
issues, demand has recently arisen for an energy-sav- 

5 ing, space-saving laser marking system. The laser 
beam 21 output from the YAG laser 20 involves a prob- 
lem of low-grade beam quality or a like problem. For this 
reason, using a combination of optical lenses to reduce 
the diameter of a beam spot radiated onto the work- 

io piece 30 is difficult. YAG laser usually realizes less-effi- 
cient conversion of energy into a laser beam. In order to 
make a mark on the workpiece 30 made of resin, paper, 
or plastic of black or similar color through use of the 
laser beam 21 output from the YAG laser 20, a power 

15 density of tens of kilowatts/cm 2 is required for marking 
at the wavelength of the laser beam 21 . Attaining such 
a high power density involves use of the YAG laser 20 of 
high laser power in conjunction with a high -capacity 
power supply serving as the power supply 34. As a 

20 result, the amount of heat developing in the YAG laser 
20 is increased, and the YAG laser 20 must be cooled 
through use of the cooler 32, thus inevitably rendering 
the marking system bulky. 

25 SUMMARY OF THE INVENTION 

[0007] The present invention has been conceived to 
solve the foregoing problem and is aimed at providing a 
laser marking system and method which enables a 

30 reduction in the diameter of a laser beam spot and fulfils 
demands for energy and space conservation. 
[0008] Accordingly, the present invention provides a 
laser marking system for making a mark on the surface 
of a workpiece by means of radiating a laser beam on 

35 the surface, the system comprising: 

a laser diode (for example, an LD1) serving as a 
laser light source for outputting the laser beam; 
transmission means (for example, a fiber 2) for 
40 transmitting the laser beam output from the laser 
diode; 

radiation means (for example, a lens 5) for converg- 
ing the laser beam transmitted over the transmis- 
sion means and radiating the converged laser 

45 beam onto the surface of the workpiece; and 

moving means (for example, a moving element 8) 
for moving a target position on the surface of the 
workpiece onto which the laser beam is to be radi- 
ated, according to a marking pattern and through 

50 use of the radiation means. 

[0009] In the laser marking method of making a 
mark on the surface of a workpiece by means of radiat- 
ing a laser beam on the surface, a laser light source for 
55 outputting the laser beam corresponds to a laser diode, 
and the transmission means transmits the laser beam 
output from the laser diode. The radiation means con- 
verges the laser beam transmitted over the transmis- 
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sion means and radiates the converged laser beam 
onto the surface of the workpiece. Further, the moving 
means moves a target position on the surface of the 
workpiece onto which the laser beam is to be radiated, 
according to a marking pattern and through use of the 
radiation means. 

[0010] The present invention further provides a 
laser marking method of making a mark on the surface 
of a workpiece by means of radiating a laser beam on 
the surface, the system comprising: 

a transmission step (embodied by, for example, an 
LD2) of transmitting the laser beam output from a 
laser diode (for example, an LD1) which serves as 
a laser light source for outputting the laser beam; 
a radiation step (embodied by, for example, a lens 
5) of converging the laser beam transmitted over 
the transmission means and radiating the con- 
verged laser beam onto the surface of the work- 
piece; and 

a movement step (embodied by, for example, a 
moving member 8) of moving a target position on 
the surface of the workpiece onto which the laser 
beam is to be radiated, according to a marking pat- 
tern and through use of the radiation means. 

[0011] In the laser marking method of making a 
mark on the surface of a workpiece by means of radiat- 
ing a laser beam on the surface, in the transmission 
step there is transmitted the laser beam output from a 
laser diode which serves as a laser light source for out- 
putting the laser beam. In the radiation step, there is 
converged the laser beam transmitted over the trans- 
mission means and radiating the converged laser beam 
onto the surface of the workpiece. In the movement 
step, there is moved a target position on the surface of 
the workpiece onto which the laser beam is to be radi- 
ated, according to a marking pattern and through use of 
the radiation means. 

[0012] It is well known that a laser diode is compact 
and achieves good conversion efficiency. Therefore, a 
laser diode is employed as a laser light source in the 
laser marking system and method of the present inven- 
tion, thereby rendering the laser marking system com- 
pact and fulfilling demands for space conservation. A 
laser beam originating from a laser diode which 
achieves high conversion efficiency is transmitted and 
radiated onto the surface of a workpiece, thus marking 
the workpiece. A power density required for marking the 
surface of the workpiece can be achieved by use of a 
low-capacity power supply, thus fulfilling demands for 
energy conservation. 

[0013] Preferably, the transmission means trans- 
mits the laser beam output from the laser diode while 
using a fiber as a transmission path, and the radiation 
means converges the laser beam so that the laser 
beam assumes substantially the same size as the core 
diameter of the fiber, and radiates the laser beam on the 



surface of the workpiece. 

[0014] In the laser marking method of making a 
mark on the surface of a workpiece by means of radiat- 
ing a laser beam on the surface, the transmission 

5 means transmits the laser beam output from the laser 
diode while using a fiber as a transmission path, and the 
radiation means converges the laser beam so that the 
laser beam assumes substantially the same size as the 
core diameter of the fiber, and radiates the laser beam 

10 on the surface of the workpiece. 

[0015] Preferably, in the transmission step there is 
transmitted the laser beam output from the laser diode 
while using a fiber as a transmission path. In the radia- 
tion step, there is converged the laser beam so that the 

75 laser beam assumes substantially the same size as the 
core diameter of the fiber and radiates the laser beam 
on the surface of the workpiece. 

[0016] In the laser marking method of making a 
mark on the surface of a workpiece by means of radiat- 

20 ing a laser beam on the surface, in the transmission 
step there is transmitted the laser beam output from the 
laser diode while using a fiber as a transmission path, 
and in the radiation step there is converged the laser 
beam so that the laser beam assumes substantially the 

25 same size as the core diameter of the fiber and radiates 
the laser beam on the surface of the workpiece. 
[0017] Accordingly, a laser beam having a beam 
spot substantially equal in size with the core diameter of 
a fiber; i.e., a very small beam spot, can be radiated 

30 onto the surface of the workpiece. Therefore, the power 
density of the laser beam radiated onto the workpiece is 
increased, and a power density required for marking the 
surface of the workpiece can be achieved by use of a 
power supply of comparatively low capacity, thereby 

35 embodying energy conservation. 

[001 8] A laser beam is transmitted over a fiber serv- 
ing as a transmission path, and hence the only required 
optical element is a lens for converging the laser beam, 
thus facilitating the control of the optical axis and the 

40 maintenance of the laser marking system and alleviat- 
ing the burden imposed on the user. 
[0019] Preferably, the laser marking system further 
comprises: 

45 temperature detection means (for example, a ther- 
mocouple 17) for detecting an increase in the tem- 
perature of the laser diode serving as the laser light 
source, caused by heat developing in the laser 
diode; 

so heat absorbing means (for example, a Peltier ele- 
ment 1 0) for absorbing the heat when the tempera- 
ture detection means has detected an increase in 
the temperature of the laser diode; and 
heat radiation means (for example, a fin 1 6) for radi- 

55 ating, to the outside, the heat absorbed by the heat 
absorbing means. 

[0020] In the laser marking system of the present 
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invention, the temperature detection means detects an 
increase in the temperature of the laser diode serving 
as the laser light source, caused by heat developing in 
the laser diode, and the heat absorbing means absorbs 
the heat when the temperature detection means has 
detected an increase in the temperature of the laser 
diode. Further, the heat radiation means radiates, to the 
outside, the heat absorbed by the heat absorbing 
means. 

[0021] Preferably, the laser marking method of the 
present invention further comprises: 

a temperature detection step (embodied by, for 
example, a thermocouple 17) of detecting an 
increase in the temperature of the laser diode serv- 
ing as the laser light source, caused by heat devel- 
oping in the laser diode; 

a heat absorbing step (embodied by, for example, a 
Peltier element 1 0) of absorbing the heat when the 
temperature detection means has detected an 
increase in the temperature of the laser diode; and 
a heat radiation step (embodied by, for example, a 
fin 16) of radiating, to the outside, the heat 
absorbed by the heat absorbing means. 

[0022] According to the laser marking method of 
the present invention, in the temperature detection step 
there is detected an increase in the temperature of the 
laser diode serving as the laser light source, caused by 
heat developing in the laser diode. In the heat absorbing 
step, there is absorbed the heat when the temperature 
detection means has detected an increase in the tem- 
perature of the laser diode, and in the heat radiation 
step there is radiated, to the outside, the heat absorbed 
by the heat absorbing means. 

[0023] In the laser marking system and the laser 
marking method of the invention, when the temperature 
of a laser diode serving as a laser light source is 
increased by the heat developing in the laser diode, the 
heat can be absorbed and radiated, thus enabling cool- 
ing of the laser diode. Further, the laser diode achieves 
superior conversion efficiency and produces heat in a 
comparatively small amount, thus eliminating the 
necessity for a cooling device such as a cooler and ena- 
bling space conservation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] 

FIG. 1 is a block diagram schematically showing the 
configuration of a laser marking system 100 
according^ to an embodiment of the present inven- 
tion; 

FIG. 2 is an illustration showing the manner in 
which a laser beam 4 shown in FIG. 1 is output from 
an emission section 3; and 

FIG. 3 is an illustration schematically showing the 



configuration of a known laser marking system 200. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

5 

[0025] A laser marking system according to a pre- 
ferred embodiment of the present invention will be 
described hereinbelow by reference to FIGS. 1 and 2. 
[0026] FIG. 1 is a block diagram schematically 

w showing the structure of a laser marking system 100 
according to the present invention. As shown in FIG. 1, 
the laser marking system 1 00 comprises an LD control- 
ler 6, an emission section 3, a moving member 8, and a 
numerically-controlled (NC) control circuit 15. External 

15 equipment 14 consisting of a personal computer or a 
sequencer is connected to the NC control circuit 15. 
[0027] The LD controller 6 is made up of a laser 
diode (LD) 1 having a fiber 2 attached thereto, an LD 
control circuit 9, a Peltier element 1 0, a Peltier control 

20 circuit 11, a power supply 12, and a thermocouple 17. 
Further, a fin 16 to be used for radiating the heat 
absorbed by the Peltier element 1 0 is attached to the 
outside of the LD controller 6. 

[0028] The LD 1 and the fiber 2 are embodied by, 

25 for example, an LD having a fiber coupling. In accord- 
ance with a control signal output from the LD control cir- 
cuit 9, the LD 1 converts the electric power supplied by 
the power supply 12 into a laser beam 4, and the laser 
beam 4 is output to the fiber 2. The fiber 2 is connected 

30 to the LD 1 and the emission section 3. The laser beam 
4 output from the LD 1 is transmitted over the fiber 2 and 
is output to the emission section 3. 
[0029] In accordance with a laser output signal out- 
put from the NC control circuit 1 5, the LD control circuit 

35 9 outputs, to the LD 1 , a control signal for causing the 
LD 1 to start or stop emission of the laser beam 4. 
[0030] The Peltier element 10 is supplied with an 
electric current from the Peltier control circuit 11 such 
that the side of the Peltier element 1 0 adjacent to the LD 

40 1 becomes the heat-absorbing side and the side of the 
Peltier element 10 adjacent to the fin 16 becomes the 
heat-radiating side. The heat developing in the LD 1 is 
absorbed by the Pettier element 10, and the thus- 
absorbed heat is released to the outside by way of the 

45 fin 1 6. In accordance with a detection signal output from 
the thermocouple 17 attached to the LD 1, the Peltier 
control circuit 1 1 supplies an electric current to the Pel- 
tier element 1 0. 

[0031] The thermocouple 1 7 is attached to the LD 1 
so and detects the temperature of the LD 1. The corre- 
sponding detection signal is output to the Peltier control 
circuit 11. In order to increase an area to be used for 
radiating heat, the fin 16 is formed from a plurality of 
plates. The heat developing in the Peltier element 10, 
55 which stems from absorption of the heat produced by 
the LD 1, is radiated to the outside by way of the sur- 
faces of the plates. 

[0032] The power supply 1 2 corresponds to a 1 00 V- 
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AC power source having a capacity of about 2.8 
amperes and supplies power to the LD 1 , the LD control 
circuit 9, the Peltier element 1 0, and the Peltier control 
circuit 1 1 . 

[0033] As shown in FIG. 2, the emission section 3 is 
formed from a cylinder made from metal or a like mate- 
rial (the emission section will hereinafter be often 
referred to as a "cylindrical section"), and a lens 5 is 
housed in the cylindrical emission section 3. FIG. 2 is a 
schematic representation showing the way in which the 
laser beam 4 is output from the laser marking system 
100. As shown in FIG. 2, in accordance with a control 
signal output from the LD control circuit 9, the LD 1 out- 
puts, by way of the fiber 2, the laser beam 4 to the emis- 
sion section 3 from a tip end 2a of the fiber 2. The laser 
beam 4 having entered the emission section 3 from the 
tip end 2a of the fiber 2 is scattered in accordance with 
the numerical aperture (NA) of the fiber 2. The thus- 
scattered laser beam 4 is converged by the lens 5, and 
the thus-converged laser beam is emitted to the outside 
by way of an open end of the emission section 3. The 
emission section 3 has a pen-like structure, in which the 
laser beam 4 which has been scattered by the lens 5 
provided in the cylindrical section is output from an open 
end of the cylindrical section. The emission section 3 is 
attached to the moving element 8, so that the laser 
beam 4 converged by the lens 5 is radiated onto the 
workpiece 7. 

[0034] The lens 5 of the emission section 3 is dis- 
posed at a position spaced twice the focal length of the 
lens 5 away from the tip end 2a of the fiber 2. Further, 
the lens 5 has a diameter which enables entry, into the 
lens 5, of all the scattered laser beams 4 diffused by the 
NA of the fiber 2. The distance between the tip end 2a 
of the fiber 2 from where the laser beam 4 begins to 
scatter and the lens 5 is twice the focal length of the lens 
5. Hence, the laser beam 4 converged by the lens 5 
forms an image substantially equal in size with the core 
diameter of the fiber 2, at a position spaced twice the 
focal length of the lens 5 away from the lens 5. There- 
fore, so long as the workpiece 7 is placed at the position 
spaced twice the focal length of the lens 5 away from 
the lens 5, a laser beam spot substantially equal to the 
core diameter of the fiber 2 can be radiated onto the 
workpiece 7. 

[0035] The moving element 8 is formed from a robot 
effecting movement in orthogonal directions or a like 
robot and retains the emission section 3 attached 
thereto. In accordance with a numerical signal output 
from the NC control circuit 15, the moving element 8 
travels, to thereby move a beam spot of the laser beam 
4 which has been output from the emission section 3 
attached to the moving element 8 and is radiated onto 
the surface of the workpiece 7. The emission section 3 
may be made removable. 

[0036] The NC control circuit 15 outputs a numeri- 
cal signal to be used for moving the moving element 8, 
in accordance with an input instruction and a marking 



pattern entered from the external equipment 4. Further, 
the NC control circuit 15 outputs, to the LD control cir- 
cuit 9 provided in the LD controller 6, a laser output sig- 
nal for causing the LD 1 to start or stop emission of the 

5 laser beam 4. 

[0037] The external equipment 14 is formed of a 
personal computer or a sequencer and outputs an 
instruction or a marking pattern for causing the NC con- 
trol circuit 15 to perform a marking operation. 

io [0038] The operation of the marking system will 
now be described. 

[0039] Upon receipt, from the external equipment 
14, of an instruction for effecting a marking operation 
and a marking pattern, the NC control circuit 15 outputs 

75 a laser output signal for moving the moving element 8 to 
a predetermined position according to the input marking 
pattern and causing the LD control circuit 9 provided in 
the LD controller 6 to output the laser beam 4 from the 
LD 1 . In accordance with the laser output signal output 

20 from the NC control circuit 15, the LD control circuit 9 
causes the LD 1 to output the laser beam 4 to the emis- 
sion section 3 by way of the fiber 2. Through use of the 
lens 5, the emission section 3 converges the laser beam 
4 which has been input by way of the fiber 2, thereby 

25 radiating the thus-converged laser beam 4 onto the sur- 
face of the workpiece 7. 

[0040] Subsequently, the NC control circuit 15 
moves the moving element 8 in accordance with the 
marking pattern input from the external equipment 14 

30 and makes a mark on the surface of the workpiece 7 
through use of the laser beam 4 output from the emis- 
sion section 3. After completion of the movement of the 
moving element 8 according with the marking pattern, 
the NC control circuit 15 outputs, to the LD control cir- 

35 cuit 9 provided in the LD controller 6, a laser output sig- 
nal for stopping output of the laser beam 4. In 
accordance with the laser output signal, the LD control 
circuit 9 causes the LD 1 to stop emission of the laser 
beam 4. 

40 [0041] When the temperature of the LD 1 is 
increased by the heat developing in the LD 1 while the 
LD 1 is outputting the laser beam 4, the Peltier control 
circuit 11 supplies an electric current to the Peltier ele- 
ment 1 0 in accordance with the detection signal entered 

45 from the thermocouple 1 7 attached to the LD 1 . Accord- 
ingly, the Peltier element 1 0 absorbs the heat develop- 
ing in the LD 1. The heat absorbed by the Peltier 
element 1 0 is radiated to the outside by way of the sur- 
face of the fin 1 6, thus cooling the LD 1 . 

so [0042] As has been described above, the laser 
beam 14 output from the LD 1 is transmitted over the 
fiber 2 and is output to the emission section 3. The laser 
beam 4 is converged, by means of the lens 5, to a beam 
spot substantially equal in size with the core diameter of 

55 the fiber 2, and the thus-converged laser beam is radi- 
ated onto the workpiece 7. The moving element 8 hav- 
ing the emission section 3 is moved under the control of 
the NC control circuit 15, thus making a mark on the 
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surface of the workpiece 7 in accordance with the input 
instruction or marking pattern entered from the external 
equipment 14. In the case of an increase in the temper- 
ature of the heat developing in the LD1, the Peltier con- 
trol circuit 1 1 absorbs the heat of the LD1 through use of 5 
the Peltier element 10, and the thus-absorbed heat is 
radiated to the outside by way of the surface of the fin 
16. 

[0043] Accordingly, a beam spot substantially equal 
in size with the core diameter of the fiber 2; i.e., a small 10 
beam spot, can be radiated onto the workpiece 7. Since 
the LD1 converts energy into the laser beam 4 effi- 
ciently, a power density sufficient for marking can be 
obtained by a power supply 12 of comparatively low 
capacity, thus enabling energy conservation. 15 
[0044] The LD1 achieves superior conversion effi- 
ciency and produces a smaller amount of heat. There- 
fore, the LD1 can be cooled through natural cooling 
action effected by the fin 1 6, thus eliminating the neces- 
sity for use of a cooling device such as the cooler 32. 20 
Further, the LD1 is a more compact laser, thus enabling 
space conservation. 

[0045] The optical element used in the laser mark- 
ing system 100 corresponds to merely the lens 5, thus 
eliminating the need for a collimator lens, an F0 lens, a 25 
scanner, and a mirror. Therefore, adjustment of the opti- 
cal axis and maintenance of the marking system 100 
are facilitated, thus alleviating a burden imposed on the 
user. 

[0046] In the present embodiment, the laser mark- 30 
ing system 100 is configured so as to use the LD1 
attached to the fiber 2 as the light source and to output 
a laser beam to the emission section 3 attached to the 
moving element 8. However, the present invention is not 
limited to such a configuration. For example, the laser 35 
marking system 1 00 may be arranged such that the LD1 
is attached to the moving element 8, and a laser beam 
output from the LD1 is converged by the lens 5 so as to 
fall on the workpiece 7. Even other minute portions of 
the configuration of the laser marking system may be 40 
changed, as required, within the scope of the invention. 
Further, a laser beam whose beam spot is smaller than 
the core diameter of the fiber 2 may be radiated onto the 
workpiece 7, by means of changing the combination of 
optical lenses. 45 
[0047] It is well known that a laser diode is compact 
and achieves good conversion efficiency. Therefore, a 
laser diode is employed as a laser light source in the 
laser marking system and method of the present inven- 
tion, thereby rendering the laser marking system com- so 
pact and fulfilling demands for space conservation. A 
laser beam originating from a laser diode which 
achieves high conversion efficiency is transmitted and 
radiated onto the surface of a workpiece, thus marking 
the workpiece. A power density required for marking the 55 
surface of the workpiece can be achieved by use of a 
low-capacity power supply, thus fulfilling demands for 
energy conservation. 



[0048] In the laser marking system and the laser 
marking method of the invention, a laser beam having a 
beam spot substantially equal in size with the core 
diameter of a fiber; i.e., a very small beam spot, can be 
radiated onto the surface of the workpiece. Therefore, 
the power density of the laser beam radiated onto the 
workpiece is increased, and a power density required 
for marking the surface of the workpiece can be 
achieved by use of a power supply of comparatively low 
capacity, thereby embodying energy conservation. 
[0049] A laser beam is transmitted over a fiber serv- 
ing as a transmission path, and hence the only required 
optical element is a lens for converging the laser beam, 
thus facilitating the control of the optical axis and the 
maintenance of the laser marking system and alleviat- 
ing the burden imposed on the user. 
[0050] In the laser marking system and the laser 
marking method of the invention, when the temperature 
of a laser diode serving as a laser light source is 
increased by the heat developing in the laser diode, the 
heat can be absorbed and radiated, thus enabling cool- 
ing of the laser diode. Further, the laser diode achieves 
superior conversion efficiency and produces heat in a 
comparatively small amount, thus eliminating the 
necessity for a cooling device such as a cooler and ena- 
bling space conservation. 

Claims 

1 . A laser marking system for making a mark on the 
surface of a workpiece by radiating a laser beam on 
the surface, the system comprising: 

a laser diode serving as a laser light source for 
outputting the laser beam; 
transmission means for transmitting the laser 
beam output from the laser diode; 
radiation means for converging the laser beam 
transmitted over the transmission means and 
radiating the converged laser beam onto the 
surface of the workpiece; and 
moving means for moving a target position on 
the surface of the workpiece onto which the 
laser beam is to be radiated, according to a 
marking pattern and through use of the radia- 
tion means. 

2. The laser marking system as defined in claim 1, 
wherein the transmission means transmits the laser 
beam output from the laser diode while using a fiber 
as a transmission path, and the radiation means 
converges the laser beam so that the laser beam 
assumes substantially the same size as the core 
diameter of the fiber, and radiates the laser beam 
on the surface of the workpiece. 

3. The laser marking system as defined in claim 1 or 
2, further comprising: 
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temperature detection means for detecting an 
increase in the temperature of the laser diode 
serving as the laser light source, caused by 
heat developing in the laser diode; 
heat absorbing means for absorbing the heat 5 
when the temperature detection means has 
detected an increase in the temperature of the 
laser diode; and 

heat radiation means for radiating, to the out- 
side, the heat absorbed by the heat absorbing 10 
means. 

A laser marking method of making a mark on the 
surface of a workpiece by means of radiating a 
laser beam on the surface, the method comprising: is 

a transmission step of transmitting the laser 
beam output from a laser diode which serves 
as a laser light source for outputting the laser 
beam; 

a radiation step of converging the laser beam 
transmitted over the transmission means and 
radiating the converged laser beam onto the 
surface of the workpiece; and 
a movement step of moving a target position on 
the surface of the workpiece onto which the 
laser beam is to be radiated, according to a 
marking pattern and through use of the radia- 
tion means. 

The laser marking method as defined in claim 4, 
wherein in the transmission step there is transmit- 
ted the laser beam output from the laser diode while 
using a fiber as a transmission path, and in the radi- 
ation step there is converged the laser beam so that 
the laser beam assumes substantially the same 
size as the core diameter of the fiber and radiates 
the laser beam on the surface of the workpiece. 

The laser marking method as defined in claim 4, 40 
further comprising: 

a temperature detection step of detecting an 
increase in the temperature of the laser diode 
serving as the laser light source, caused by 45 
heat developing in the laser diode; 
a heat absorbing step of absorbing the heat 
when the temperature detection means has 
detected an increase in the temperature of the 
laser diode; and so 
a heat radiation step of radiating, to the out- 
side, the heat absorbed by the heat absorbing 
means. 
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